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$\mathcal{U}\subset \mathbb{C}^{n}$ $dV$ Lebesgue Lebesgue
$L_{a}^{2}(\mathcal{U})$ $L_{a}^{2}(\mathcal{U})$
$L^{2}(\mathcal{U})$ $L^{2}(\mathcal{U})$ $L_{a}^{2}(\mathcal{U})$ $P$ $K_{z}\in$
$L_{a}^{2}(\mathcal{U})(z\in \mathcal{U})$ $Pf(z)=\langle f,$ $K_{z}\rangle$ $\mathcal{U}\cross \mathcal{U}$ $K_{\mathcal{U}}(z, w):=$
$\overline{K_{z}(w)}$ $\mathcal{U}$ Bergman $D:=\{z\in \mathbb{C}||z|<1\}$
Bergman $K_{D}(z, w)= \frac{1}{\pi}\frac{1}{(1-z\overline{w})^{2}}$ , $\mathbb{H}:=\{z\in \mathbb{C}|{\rm Im} z>0\}$ Bergman
$K_{H}(z, w)= \frac{1}{\pi}(\frac{i}{z-\overline{w}})^{2}$
1.2 Toeplitz
$u\in L^{\infty}(\mathcal{U})$ $L_{a}^{2}(\mathcal{U})$ Toeplitz
$T_{u}f=P(uf)$ $(f\in L_{a}^{2}(\mathcal{U}))$
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Bergman
$T_{u}f(z)=\langle uf,$ $K_{z} \rangle=\int_{\mathcal{U}}K_{\mathcal{U}}(z, w)f(w)u(w)dV(w)$ .
$T_{u}$
$\mathcal{U}$
Borel $\mu$ $f\in L_{a}^{2}(\mathcal{U})$ $\mu$ Toeplitz $T_{\mu}$
$T_{\mu}f(z)= \int_{\mathcal{U}}K_{\mathcal{U}}(z, w)f(w)d\mu(w)$
13
1988 Zhu[12] $\mathcal{U}$ Harish-Chandra $\mu$ $\mathcal{U}$





$\tilde{\mu}(z)$ $;=$ $\Vert k_{z}\Vert_{L^{2}(d\mu)}^{2}$ ,
$\hat{\mu}(z)$ $;=$ $\frac{\mu(B(z,r))}{Vo1(B(z,r))}$
$k_{z}$ Bergman $($ $k_{z}=K_{\mathcal{U}}(z,$ $z)^{-\iota/2}K_{z})$ ,
$B(z, r)$ $z$ , $r$ Bergman
$(a)T_{\mu}$ $L_{a}^{2}(u)$
$(b)$ .Berezin $\tilde{\mu}(z)$ $\mathcal{U}$






. $\mathcal{U}$ $a$ $s_{a}os_{a}=id$ $a$ $\mathcal{U}$
$s_{a}$
$\mathcal{U}$
. $\mathcal{U}$ $a,$ $b$ $\varphi(a)=b$ $\mathcal{U}$ $\varphi$
$\mathcal{U}$
. $\det J(\psi, t)=1$ $\psi$ : $Darrow D’$ $Vol(D)\leq$
$Vol(D’)$ $D$ $t$
2.1 ([7, Proposition 3.6], [10, Theorem 3.1]). $D\subset \mathbb{C}^{n}$ $t\in D$
$D$ $t$ $z\in D$
$K_{D}(z,t)= \frac{1}{Vo1(D)}$








$\tilde{T}(z):=\langle Tk_{z},$ $k_{z}\rangle$ $(z\in \mathcal{U})$






$\mu$ Berezin Toeplitz $T_{\mu}$
$L_{a}^{2}(\mathcal{U})$






$\mathcal{U}$ Borel $p\geq 1$ $M$
$\mu$ (u) Carleson : $f\in If_{a}(\mathcal{U})$
$\int_{\mathcal{U}}|f(z)|^{p}d\mu(z)\leq M_{\mu}\int_{\mathcal{U}}|f(z)|^{p}dV(z)$
$\mu$
$(\mathcal{U}$ $)$ Carleson $(\mathcal{U}$ $)\subset$ g$(\mathcal{U}, d\mu)$
$i_{p}:L_{a}^{p}(\mathcal{U})arrow L_{a}^{p}(\mathcal{U}, d\mu)$
2.4 Positive Bergman operator
$(c)\Rightarrow(a)$ positive Bergman operator
$L^{2}(\mathcal{U}, dV)$ $P_{\mathcal{U}}^{+}$
$P_{\mathcal{U}}^{+}g(z):= \int_{\mathcal{U}}|K_{\mathcal{U}}(z, w)|g(w)dV(w)$ for $g\in L^{2}(\mathcal{U}, dV)$ . (2.2)
$P_{\mathcal{U}}^{+}$ $L^{2}(\mathcal{U}, dV)$
Schur
(cf. [13, Theorem 36])
$\int_{\mathcal{U}}|K_{\mathcal{U}}(z, w)|h(w)dV(w)\leq Ch(z)$ (2.3)
$\mathcal{U}$ $h$ $\mathcal{U}$
Zhu $Engli\check{s}$ C Forelli-Rudin
(cf. [13, Theorem 7.5], [4, Proposition 8]).
Siegel $\mathcal{D}$ Bergman positive Bergman operator
$P_{\mathcal{D}}^{+}$ Be’kolle’,Kagou ([2]).
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$P_{\mathcal{U}}^{+}$ $L^{2}(\mathcal{U}, dV)$ $P_{D}^{+}$
$L^{2}(\mathcal{D}, dV)$




3.1 ([1, Lemma 5]). $(S1)$ $(S3)$ $\{w_{j}\}\subset \mathcal{U}$
:
$(S1)\mathcal{U}=$ $1B(w_{j}, r)$ .
$(S2)B(w_{i}, r/4)\cap B(wj, r/4)=\emptyset$.
$(S3)$ $N$ : $z\in \mathcal{U}$ $B(w_{j}, 2r)$ $N$
32
3.2 ([8, Theorem 1.1]). $r>0$ $C_{r}>0$




Harish-Chandra $\Omega$ Bergman $K_{\Omega}(z_{1}, z_{2})$
$B(O, r)\cross\overline{\Omega}$ 32
3.3 ([8, Theorem 1.2]). $\mathcal{U}$ $r$ $1\leq i\leq r$ $n_{j}\in N$ ,
$\mathcal{U}$
$n_{j}$ Siegel $\mathcal{U}_{n_{j}}$ $\theta_{j},$ $s_{j}\in \mathbb{R}$
:
$K_{\mathcal{U}}(z, z’)=C \prod_{j=1}^{r}K_{\mathcal{U}_{n_{j}}}(\theta_{j}(z), \theta_{j}(z’))^{s_{j}}$




3.4 ([11, Lemma 3.3]). $M_{r}$ : $\beta(z, a)\leq r$
$z,$ $a\in \mathcal{U}$
$M_{r}^{-1}\leq|k_{a}(z)|^{2}Vol(B(a, r))\leq M_{r}$











36 $(c)\Leftrightarrow(d)$ $(a)\Rightarrow(b)\Rightarrow(d)$ $(c)\Rightarrow$
$(a)$
$(a)\Rightarrow(b)$ $T_{\mu}$ (2.1)
$\tilde{\mu}(z)=\overline{T_{\mu}}(z)=|\langle T_{\mu}k_{z},$ $k_{z}\rangle|\leq\Vert T_{\mu}\Vert\Vert k_{z}\Vert^{2}=\Vert T_{\mu}\Vert<\infty$
$(b)\Rightarrow(d)$ 34
$M_{r}^{-1}\leq|k_{z}(w)|^{2}Vol(B(z, r))$
$B(z, r)$ $w$ $\mu$
$M_{r}^{-1} \int_{B(z,r)}d\mu(w)\leq Vol(B(z, r))\int_{B(z,r)}|k_{z}(w)|^{2}d\mu(w)$
$\frac{\mu(B(z,r))}{Vo1(B(z,r))}$ $\leq$ $M_{r} \int_{B(z,r)}|k_{z}(w)|^{2}d\mu(w)$
$\leq$ $C\Vert k_{z}\Vert_{L^{2}(d\mu)}^{2}=M_{r}\tilde{\mu}(z)$
$\hat{\mu}(z)\leq M_{r}\tilde{\mu}(z)$ $\hat{\mu}(z)$ $\mathcal{U}$
$(c)\Rightarrow(a)$ $f\in L_{a}^{2}(\mathcal{U})$







Carleson $M_{\mu}$ $z$ (4.1)
(4.2)
$\Vert T_{\mu}f\Vert_{2}^{2}\leq M_{\mu}^{2}\int_{\mathcal{U}}(\int_{\mathcal{U}}|K_{\mathcal{U}}(z, w)||f(w)|dV(w))^{2}dV(z)$ (4.3)
123
$f^{+}(z):=|f(z)|$ (4.3) $M_{\mu}^{2}\Vert P_{\mathcal{U}}^{+}f^{+}\Vert_{2}^{2}$
23 $P_{\mathcal{U}}^{+}$
$\Vert T_{\mu}f\Vert_{2}\leq M_{\mu}\Vert P_{\mathcal{U}}^{+}f^{+}\Vert_{2}\leq M_{\mu}\Vert P_{\mathcal{U}}^{+}\Vert\Vert f\Vert_{2}$
$T_{\mu}f\in \mathcal{O}(\mathcal{U})$ $T_{\mu}f\in L^{2}(\mathcal{U})$ $g\in$
$L_{a}^{2}(\mathcal{U})^{\perp}$ $\langle T_{\mu}f,$ $g\rangle=0$
$\langle T_{\mu}f,$ $g\rangle$ $=$ $\int_{\mathcal{U}}\{\int_{\mathcal{U}}K_{\mathcal{U}}(z, w)f(w)d\mu(w)\}\overline{g(z)}dV(z)$
$=$ $\int_{\mathcal{U}}\overline{\{\int_{\mathcal{U}}K_{\mathcal{U}}(w,z)g(z)dV(z)\}}f(w)d\mu(w)$
$=$ $0$ (4.4)
$\int_{\mathcal{U}}\int_{\mathcal{U}}|K_{\mathcal{U}}(w, z)g(z)f(w)|d\mu(w)dV(z)\leq M_{\mu}\Vert P_{\mathcal{U}}^{+}\Vert\Vert f\Vert_{2}\Vert g\Vert_{2}<\infty$ ,
Fubini (4.4)
$T_{\mu}$ $L_{a}^{2}(\mathcal{U})$
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